A high-throughput fluorescence resonance energy transfer-based assay for DNA ligase.
DNA ligase is the enzyme that catalyzes the formation of the backbone phosphodiester bond between the 5'-PO(4) and 3'-OH of adjacent DNA nucleotides at single-stranded nicks. These nicks occur between Okazaki fragments during replication of the lagging strand of the DNA as well as during DNA repair and recombination. As essential enzymes for DNA replication, the NAD(+)-dependent DNA ligases of pathogenic bacteria are potential targets for the development of antibacterial drugs. For the purposes of drug discovery, a high-throughput assay for DNA ligase activity is invaluable. This article describes a straightforward, fluorescence resonance energy transfer-based DNA ligase assay that is well suited for high-throughput screening for DNA ligase inhibitors as well as for use in enzyme kinetics studies. Its use is demonstrated for measurement of the steady-state kinetic constants of Haemophilus influenzae NAD(+)-dependent DNA ligase and for measurement of the potency of an inhibitor of this enzyme.